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A STAIRCASE LIFT FOR DlSASI£[> PERSONS 

Hie inresent iuv^on idates to a staircase lift fbr transporting a disabled petson 
between floois, ixulndiog at least oiw gmde tail extending si^ 
5 stairway, a moveable canier fiame suspended firan the guide rail means including 
earner sui^mrt means, and drive means of a rack and pinion type drive fiir 
displaeonent of flie earner fitame along lSt» guide lai!, in wbich tiie vertically 
disposed pinion engaging the ladc is provided on tiie lower side of the guide tail. 

10 Staircase lifboffliis kind aie used to caiiy disabled persons in wbeeldiaiis or eldoly 
people between floors by means of a stairway. lliB staircase Ufk can be inounted on 
the 8id0«^ or columns of stairways used bodi indoors and outdoors. The staircase 
lift includes a moveable frame displaced along a fixedly mounted guide rail on &e 
side of the stairway. This type of staircase lift is driven by a rack and pinion drive 

IS whereby relattvdy steep staircases and a relatively heavy weight tmy be displaced in 
tbe lift. Moreover, a second siqjpoit rail is provided for stability of die carrier fiame 
during movement of the lift. Depending on the requirements and flie acmal room in 
the staircase, two kinds of staircase lifts are used; a so-called platform lift where the 
carrier frame is provided with drive means and a plat&rm for a wheel<^iair, and 

20 vfbsTQ the platform may be ft>Ided*up vt^en not in use; or a so-called seat lift where 
the fiame is provided with a foldable seat whoeby a chair is ptrovided and 

accordingly a seating fiiciUty fbr the person to be transported on tihe lift, By hanging 
die lift fiom guide tails on die side of die stairway, die entire staircase lift takes 
only a small amount of space on die stairw^. This is iaqKutant, as access to tihe 
25 staircase may not be blocked. 

In a staircase with a varying slope and/or curves, it is kqimlant to keep fhe carrier 
feone vertical in order to ensure safe and eomfifftaible transptst in the Bft. 
of staircase lifts widi sudi sohitions are known fiom e.g. W095/298(S7 and EP-A-1 
30 053 968. Alfliou^ th^ solutions overcome the problem of Iseping the fiame in a 
vertical position during changes in the slope, the pinion is displaced m the 
engagonent with the rack if the guide rail is curved. This m^ns that these known 
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staiicase lifts are only suitable for straight stainrays» as the risk of damaging fbe 
drive mechanism when entering a curved section of the stairway is too hi^ which 
xcsults in an unacceptable level of sa&ly. The drive mechanism in a staircase Uft is 
loaded vrith the satire weight of fte platf<nin, which means fliat even slight 
5 displao^ents may have devastatu:ig effects. 

In US-A«6»15S^82 a running gear fbr a rail-guided seat is known. The seat lift is 
typically lighter in structure, which means that the drive mechanism can be kept 
relatively compact in dimensions. In Ais solution, the pinion is positioned in a plane 

10 parallel to that of the slope of the staircase and the seat is mounted on a bridge 
assembly with two <»upd3n suspensions. Herebyi the problem of curvature in 
vertical plane is overcome, as the guide rail bends m the same plane as that of the 
pinion. ]^wever« this solution only works as long as the rack fiices towards the 
staircase. This means that tlie fixed structure of the lifl» i»e» the guide rail system, 

IS takes up a lot of epace and hss a rough and greasy surfhce pointing towards the 
staircase wh^eby pieces of clothing on persons transported in ^ lift or other people 
walking on &e staircase may be caught or otherwise damaged^ e.g» due to oil or 
grease ondlxe trackor evm on the steps of the stairway. 

20 Moreover, by the known staircase lifts both lifis with a sfzaig^t run or carved run, 
dirt is deposited on Ifae roUera and on the guide rails. This results in a considerate 
wear on the sur&ce of die guide rail as well as die rollm. Another drawback is that a 
diriy guide rail is not very attractive to use as abanister. 

25 It is an object of the invention to provide a staircase Uft with a smooth and clean 
surfece structure by which the risk of .damaging the clothing or otherwise 
discomforting flie users of the staircase in which the lift is present. Another object is 
to provide an improved staircase lift of the hiitially mentioned kind, which is suitable 
for nmmng along a curved track in a comfortable, safe, and reliable manner and 

30 wbich does not take up an unacceptable amount of space in the staircase. 
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According to the ptes&at invention* a staiicase lift of Hie initially mentioned idbad is 
provided, vAieiein the at least chqo guide lail mcludes internal support suifiicea which 
nmy be engaged liy fte earner siqpiKi^ 

5 By a staircase lift accordhig to the invention, die otgects have bem achieved. By 
positicmiiig die drive mechanism including tiie goi^ and carrier members inside the 
guide rail, a smooth exsmor sur&ee of the guide r^ is maintained. The problem 
with flie collection and dq)osit of dirt on the guide rail banister is eliminated. The 
guide rail may be designed with smooth exterior sur&ce which is not engaged by 
10 carrier members and the like* This means that the guide rail may be provided witibi a 
sur&ce coating or tt^tment chosen in order to MfiUing the requirements concerning 
its secondary function as a banister in the staircase. 

In a prcfenred embodiment of the invention, the drive means comprises a first and 
15 second set of guide membm pivotally ananged one behind the other on each dde of 
the pinion drive wheel in flie ftame. 

A staircase lift according to ttie invention is suitable for installation in a staircase 
witih variable slope and bends, sudi as a staircase witb one or more intermediate 

20 plateaux oomprisuig a discrete guide rail witb curved p(»tioos. In a staircase lift 
Bccordhig to tfie invention, a contact drive means, Le. widi a vertically orirated 
pinion, is provided which ^uies that the pinion is kept centred in tlie rack in the 
guide rail and that the moveable fiame is provided with sufiBcient stability also vriien 
entering into a bent portion, nnmiiig in the bent portion and exiting the bent portion. 

25 Hereby, a satis&ctQry solution is provided making a side rail guided staircase lift 
suitable for running along a curved track in a stabile and smooth 
offering a comfortable and smooth ride in a digni^dog way fbr die disabled persons 
xising the lift, 

30 Preferably, the carrier siqpport means include at least one courier member arranged 
substantially above the pinion drive wheel in a traction plane and with an axis of 
rotation which is substantially petp^idicular to die direction of tmvel, and wherein 
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each of the first and second set of guiding means include an essentiaUy mtically 
arranged carrier member and a top and bottom guide member ha;^ng a ntaiy axis 
substantiatty p^endicular to that of the canier member. Hereby, the vertical 
rotation axis of flie canier fiame, iwhen running sdong a bent portion of the guide rail, 
S is weU detenmned and it is ensured that the v^cal rotation axis coincides witti the 
radial axis of symmetry of the tootii or teetf> of the pinion meshed mdi flio rack. 

Preferably, the pivotally arranged first and second guiding means each include a 
movement control lever with a first end \/here at least one set of idle rollers is 
10 mounted, a second end at which pomt the first and second movement control levers 
are joined to each other by a universal joint, said universal jomt being substantially in 
the traction plane. Hereby* a compact centring and stabilising system is provided. 

Moreova, the movement control levers are preferably pivotally mounted to the 
15 carrier fiame at an equal distance fiom die univexsal joint on each side thereof. 
Hereby, the geometiy of ^ movement ccmtrol is similar irrespective of die direction 
ctfmovement 

In the firat ooibodiment, the guide rafl has a generally reverse U*shape comparising a 
20 lower rail opening beside the rack of the guide rail» Moreover, the guide rail in its 
internal cavity is irovided with at least one support sor&ce essentially peipendicular 
to ibe tracdon plane for recei^dng the carrier members and a number of substantially 
vertical support sur&ces for receiving eng^raient with the guide members. 

25 Hereby) the movemmt control levers, as they are provided with a fork-like or T-liko 
shapCi are particularly con^cL The carrier member positions die carri^ fiame 
relative to the horizontal support surl&ce inside the cavity of the guide raiL The guide 
members ensure an accurate position of the fiame by engaging the vertical support 
sur&ces inside the rail whereby a particularly firm loddng grip inside the guide rail 

30 is established preventing die carrier fiame fiom pivoting. The upper and lower rollers 
co-operate to constrain the movement of the fiame to movements in the directions 
along the guide mil. 
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Fteferably» the teetb of the pinion wheel aie substantially circular in the cross-section 
and the rack of flio guide rail displays a row of oorre^ondingly shaped circular 
holes* Heieby» the pinion is allowed to rotate wliilst bdng intenneshed with the 
5 ttKMbed rack. This results in a staircase lift that can run smoothly ak»ig tight bends, 
i.e. guide rails wilb a large curvature. Accordingly, at least cme secticm of the guide 
ndl may be curved in mie or more planes • 

In a first embodiment, the carder mmber and/or the guiding members are made up 
10 by slide sbora, sliding on flie internal support sur&ces . of the guide rail^ 
AUematively, the guide loUeis are provided as guiding members* Since the guidhig 
members are to provide guidance of the carrier fiame by enga^ng associated 
sur&ces on the guide rail, which are internal sur&ces» the use of sliding members^ 
such as slide shoes diese intecoal support sur&ces may be swqpt clean as the guiding 
1 5 member is sliding across the surface. Moreover^ the sliding shoes may be made up by 
or at least provided with a sur&ce layer of low-fiiction matmal, such as Teflon or 
the like. 

A staizcase lift according to the invention may ftirther mclude a supporting guide rail 
20 mounted paiallel to flie first gmde rail finr astistiiig the first guide rail in canying fiie 
load and stabiUsing flie load-conying finone. 

In a fiiat embodim^ of the invention^ the carrier fi:ame is provided with aplatfisrm 
adapted to acoonunodate a wheelchair. In this embodimentt the handicapped person 
25 may place the wheelchair on the platform^ either by hunself or with the assistance of 
an assistant, and operate tihe lift.fbr being transported iq> or down the stairs. In a 
second enibodimmt, tiie carrier frame is provided with a foldable seat ftv* aiding 
disabled persons or weakened persons oOowise not able to clhnb tiie stairs. 

30 The staircase lift is preferably provided with the required control and operating 
system as well as an emergency safely lock of the carrier frame to tte rack. In this 
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way, it is ensured that tlie fimne will be held stiili even if both the driviiig means and 
the canying means coHapse* 

Jxk another aspect of the invention, a goide rail is provided including a generally 
S reverse U-shape conq>rising a bottom rail opening beside a groove for receiving a 
rack for cooperating witti a pinion drive wheel, and wherein die guide rail in its 
internal cavify is provided with at least two support sui&ces having an orientation 
different from» preferably substantially p^endicuiar to the traction plane for 
receiving one or more carrier members and a number of substantially vertical support 
10 sur&ces for receiving engagement with a number of guide m^nbeis. Hereby, tiie 
carrier support means may be suspended in the guide rail and being retained dierein 
since the two support surfaces absorb the moment of the slidafole connection between 
die guide rail and the carrier fiame. 

IS In the preferred enibodiment^ the guide r^ is provided with side mounting means. 
Herd3y, the guide rail is sinqile to use as a banister. 

hi a preferred embodiment of the invention^ the guide rail is provided with an iipper 
guide member snpport sur&ce facing towards die side mounting means and a second 

20 lower guide member support sur&ce &cing away fiom the side mounting mean9» and 
wherein the lateral distance between the side mounting means and 'die carrier 
member support surfoce is smaller flum the distance between the side monntmg 
meai»s and the lower guide member support surfice which again is smaller dian fte 
distance between flie side mounting means and the uppa guide nranber support 

25 surface. Hereby, the carrier goide mraib^ are shlfiably arranged inside the <»viiy 
. ... and are retained ther^tindueio this, gec^^ . 

The guide rail may preferably be provided with one or more power conductor rails 
inside the cavity of the profile and the carrier frame is accordingly provided witii 
30 contact membe»^ such as contact brushes, contact carbons or die like. Hereby, a 
compact power supply to the electric drive on the carrier frame is provided* which is 
also elegant from a design perspective as the power supply may be completely 
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hidden inside lbs guide rail profile. Ilie onndndor rails may not only be used for 
main power supply Irat additional conductor rails may be provided inside the cavity 
of die guide rail for power supply to and electronic transmission to and fixna a 
control panel on the carrier fiame, wMch may be opiated by the user, i.e. the person 
5 mdielift. 

The guide rail is preferably made of an extruded alumininm profile. By using an 
aluminium extrusion process, a profile having a quite complex but still accurate 
internal geonuMiy may be obtained. Another advantage of using an aluminium profile 
10 and the internal drive ^stem is ttiat the ahmunium profile may be anodised or in 
other ways coated w provided a snr&oe treatmait Su(Ai sniftce treatment could 
be a protective and/or decorative ooatmg or treatmenl;, e.g. a oolouxmg of the outside 
of flie guide rail so fiiat the gmde rail which also fimctions as a banister may be 
]vovided in a de^red colour. 

15 

The invention also relates to a cairiCT frame widi an intenul drive qrstem fi)r use in a 
guide rail, and a guide vail for this internal drive system. 

In the following, the inv^on is described in detail with reference to the drawings. 



20 


inixdiich: 






fig.1 


is a per^ctive view of a staircase with a staircase M of the platform 






lift type according to tba invention; 




fig. 2 


is a side view of a staircase lift according to the invention; 


2S 


fig. 3 


• is a orosa-section detailed fiont view of a guide rail with a carrier frame 






according to a first anbodiment of die inveatioi^ 




fig.4 


is a detailed side view of the drive and guiding system according to a 






first embodiment of tiie InvenUon in aposition wbeii ihe lift is ranning 






inastraif^Iine; 


30 


fiig.5 


is atop view of fig. 4; 
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^.6 is a detailed side view of iSbB drive and guiding system according to a 

first cinbadimeiit of the invention in a position when the lift is running 

m a horizontally curved portion; 
fig. 7 is a detailed side view of the drive and guidhig system according to a 
S first embodiment of the invention in a position when the lift is njDning 

in a verticany cxxrved portion; 
fig. 8 is a cross-section detailed front view of a guide rail with a canier fiame 

according to a second anbodiment of the invention; 
fig, 9 is a detailed side view of the drive and guiding system according to a 
10 second embodiment of fhe invention in a position when the lift is 

running in a straiglkt line; 
fig. 10 is a top view of fig. 9; 

fig. 11 is a detailed side view of tiie drive and guiding intern acccmling to a 
second embodiment of the invention in a position when the Hft is 
IS naming in a horissontally curved portion; 

fig, 12 is a detailed side view of the drive and guiding system according to a 
secfmd embodiment of fhe hivention m a position when tiie lift is 
runiung in a vertically curved portion; 
fig. 13 is a perspective view of a staircase with a staircase lift of tihe seat lift 
20 type accoiding to die invention; and 

fig. 14 is a cross^ection view of a guide rail according to the second 
embodiment of the invention. 



In figures 1 and 2, a staircase wltii a staircase lift is shown. The staircase lift is 
25 mounted on the side of the stairway^ on a sidewall or a separate £^e structure. The 
staircase lift includes a fixed part and a n^veable part. The fixed part conqxrises a 
first guide rail 2 and a second guide rail 3. The two guide rails 2» 3 are momited in 
parallel witii one above die other on the side. The guide rails 2, 3, or at least tbe first 
guide rail 2, is/are made of a profile which fimctions as a baiuster fi>r the stairway. 
30 As shown in fhe figures 1 and 2» the guide rails 2, 3 ft)llow the stahcase as it changes 
direction. This results in a bent or curved portion 2a of the guide rail 2^ 3. This 
curvature may be a result of a chaxitge m slope of die staircase and/or a change in 
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Erection, Le. tilie oorvatDxe may be in a horizcm 
fiist gdde taU 2» i.e. tiie t(9 one, is provided widi a laok for a geaied 
with driving ^ of a moveaiMg carrier frame 4 fcr displacing the carrier ftame 4 
along tiie guide rails 2, 3. Hie second guide tail 3 fiinctions as a support for flie 
S moveable fiame 4 displaced along tbe guide rails 2, 3. AddiHtmaUy or as an 
altemative to the lower rail, &e earner ftame 4 nuy be provided witfi stabilising 
means for keeping fiie ftame 4 in a votical position and die platform S in a 
horizontal orientation. 

10 As shown in fig. 2, ihe driving m^ms 6 of the carrier ftame 4 may con^se a motor 
63 driving <he pimons 7 through a top gear box 61 and a lower gear box 62 
associated with the first and second guide rail 2, 3, respectively. The motor is driving 
tbe gem boxes 61, 62 throug]i a coupling section 62. The gear boxes 61, 62 wiiich are 
provided widi identical transmission radon, are preferably driven 1^ fhe same drive 

IS axis 64 so as 1o ensure that the Uft is not lilted during a nm. On 1bet«9 end of the top 
gear bc« 61» fhe conunon drive axis 64 may extend beyond the gearbox hou^g 
where it nay be provided widi a maxuialty drivable emergency wheeL 

The moveable ftame 4 inobides a idatfiiDfm 5 for accommodating a (U^l^ 
20 a viieeldiair. Altesnalively, or in addition to the platfonn 5, a foldable seat may be 
provided fin an asnstant to ttae person in the wheeldbair or transpord^ 
or odieriinse weaikened potsoniqp down the staucase^ see fi^ 

Figure 3 a first anbodment of fhe inv^iiion is shown, bi fig. 3 is shown a crosa- 
25 section of die guide rail 2 having a sub-ftame 9 of Ifae carri^ fiame 4 provided 
thOTCin. A pinion wheel 7 eng^es a rack 20 provided on the lowermost section rffiie 
guide r^ 2. Hie innion wheel 7 is provided with teedi 7a shc^ in die geometrically 
coirect outved form in the tadial direction of the pinion 7, but prodded with a 
circular cross-section. Coirestpondmgly^ die rack 20 is formed in a strip of material, 
30 prefotably nylon or similar polymeric material, extending along fhe underside of die 
guide rail with a row of drcular holes 7b. The pinion 7 is pi^rably made of steel 
Since die guide rail 2 is intended for use as a banister, foe persons using die banistra 
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of the staircase mig^ come into contact vdth flie rack as they support themselves by 
means of the banister. By using a polymer-based material for the rack, the necessity 
for lubrication of the drive system is avoided which is advantageous as this, in turn, 
means that no grease or oil is dqiosited or present on the guide rail rack. 



10 



15 



20 



25 



In figures 4 and 5, de^s of the drive means are shoivn. The moveable frame 4 is 
driven along the guide rail 2 by the rack and pinion type drive, where the firame 4 is 
self-propelled as the pinion 7 is driven by an electric motor (not shown) powmd by 
a rechargeable battery package (also not diown). 

As shown tn tibe eros^-section of die guide rail 2 in fig. 3, the pinion 7 engages tbe 
tack 20 on the underside of die guide rail 2. The guide lail 2 is a hoUow profile^ 
ineferably an aluminium profile provided with internal support sur&ces 21^ 22, 23, 
24, 23 inside its cavity. On ifae sub-fiame 9, a carrier member 8 and a top guide 
mi^ber 10 and alowcr guide member 11 are i»:ovided. Indie cavity of die guide rail 
2> power siqaply rails 26 m^ preferably be provided cooperating widi brashes 27 or 
similar sliding electrical connwtion means fyc providing power supply to ttio eleclric 
drive motor on the earner fiame 4. 

Inside the guide rail 2, a carrier member 8 is positioned to engage a support surfhce 
25 immediately above the rack 20 and die pinion 7. The cazrier member 8 rest on the 
internal support surfkce 25 of the cavity of the guide rail 2 and cany the weight of 
the frame and its load - possibly together with co-operating earner members 
engaging the kwet second guide rail 3 and earner m^beis on die guiding means 
12, 13. 



The pimon wheel 7 and ttie earner memb^ 8 are accommodated in a siib-fiame 9 to 
which the rest of the moveable f^me 4 is pivotally mounted. 

30 First and second sets of guiding means 12. 13> respectiv^y, are arranged on each side 
- seen in the direction of travel - of die pinion wheel 7 and the cairi v member 8 
arranged on the sub-fiame 9 unmediately above the pinion wheel 7 raigaging the 
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inside siq;>port5iir&Ge 25. iQflie same pl^ - 
a top and a lower guide m^vA^er 10» 11 are arranged inside Ate cavity, so that these 
guide members 10, U engages die vertically orientated support sui&ces 21, 22 and 
23, 24, re^ecUvely. Tlie gmding means 12, 13 each include top and bottom guide 

5 members 10, 11, wMch are mounted on movement control levers 14 and IS with a 
rotary plane generally perpendicular to die plane in which die frame moves. Each of 
die movement control levers 14 and 15 are fodc-lDce or T>like in sliape and carry die 
top guide members 10 and the lower guide member 11 (m each of the fork-fingers. 
The levers 14t 15 are joined togedier by a univer^ joint 18 positioned substantteUy 

10 in the central plane of the set of cmier member S and die pinion 7« The levers 14 and 
IS are pivotally mounted to die sub-firame in swivel joint bearings 16 and 17, 
respectively. The levers are provided with a certain length so diat die guide mmbers 
10, 11 of the first movement lever IS and the guiding members 10> 11 of the secoxid 
leva 14 are disposed at a suitable distance from the carrier members 8 and d&e pinion 

15 7 arranged in die xmddleofihe drive means 6. The guiding means 12, 13 also include 
a carrier member 8 posidoned between the top and lower guide inembers 10, 11 in a 
similar arrangement as die drive means 6. These canier members 8 of the guiding 
means 12, 13 also ragage die generally hori2sontaUy provided internal support 
surfiice24. 

20 

In die first enibo^matit, the guide numbers 10, 11 and die carrier menibers 8 are 
roller msnbers which roll on the respective internal support sur&ces. However, in a 
SMond embodiment it Is realised that slide memb^s may also be utilised instead of 
or in combination with the rollers. In die figures 8 to 12, a second embodiment using 
25 slide shoes as the carrier member 8 and the guide members 10, 1 1 is shown. 

As can be seen in fig. 6, the movemaat control lev^ 14 and 15 are bent out of die 
centring plane and mounted to the sub^-frame 9 in a plane parallel to the centring 
plane at a certain distance between die two parallel planes. In this plane, the 
30 universal joint 18 is also disposed. 
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Xn this configuiation, the first set of guide members 10» 11, die carrier members and 
die driving pimon wheel 7 and file sec<md sec of guide members 12, 13 are linked to 
each otfier in such a way that ibe sub-fiame, and thereby the pinion and the set of 
carrier members 8, is automatically placed with an inclination comesponding to the 
S tangential orientation of the section of the track in which it is present due to the 
linkage between the sets of guide members 10, 11; 12^ 13 hi ftont of and behuid the 
drive phiion7« 

In fig. 7, a drive system according to the invention is shown in action. In this 
10 sitttatim^ the guide rail 2 is bmt, &g. due to a change in slope of the staircase. The 
first set of guide noiranbers 10» 11 is lifted upwards, causmg the universal jomt 18 
downwards due to the movement.control levv IS which is pivotally mounted in die 
swivel jomt 16. When tibe inuvmal joint 18 is moved out of its iintial position (fhe 
initial positicm being its "straight line** position, as shown in figs. 4 and S), the 
15 second movemrat conixol leva 14 is loaded. However, since the traiHng^ second 
guiding mans 12 of the second lever 14 aie in contact with the guide rail 2, fiie 
second swivel jobit 17» over vMcSx the second movement control levc^ 14 is pivotally 
mounted to the snb-fiame 9, is fikrced downwards causing fhe entire siib-fi:ame 9 to 
rotate slightily, inclu(£ng fhe carrier members 8 and the phiion wheel 7. Jn this way, 
20 the pinion wheel is Isspt in an intermeshmg enga^ment witti the rack 20 on the 
imderside of the rail 2. 

In fig. 6| a similar situation of movement is illustrated in relation to a turn, e.g. as die 
staircase lift is mounted in a swingmg staircase, or the guide rail 2 follows a comer 

25 of a staircase. In this situation, the first set of rollers 10 is moved sideways towards 
the direction of the turn, e.g. to the left, causing.the first movement control lever 15 
to pivot in the swivel joint 16 and move the universal joint 18 outwards in the turn 
which forces the second movement control lever 14 to move the sub-fiame 9 
outwards due to fhe swivel joint connection of the second movement lev^ 14 to the 

30 sub-frame 9. Hereby, the tooth or teeth 7a of the pinion 7 engaging the rack is^ate 
kept in aligmn^ in the tack 20, also during a change in the direction of travel of the 
frame. 
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The coinpoiiraite of flie drive means 6 are pcefoabfy mbroied so diat die geometxy 
and die physical characteristia of didr moveinetil are «he same inespective of the 
diiecUon of movranent of the mofvedile finme mdie stait^^ 

5 

In fig. 3, the distances of movements of the wuversal joint 18 in the horizontal 
diiection 18a and in the veitical direction 18b are shown, as the staircase runs 
fluottgb a curving or slopuig section, respectively. 

10 Micro switch^ or other types of distance measumnent equipment (nol shown) may 
he provided at the extreme posititms of movements of the vertical direction 18b of 
the mdversal johit 18 in order to provide a control signal for a control system to 
aiit<Hnalically adynstbg the earner frames xehtive position to the sub-fitame 9 as die 
staircase Uft nms tiirottgh a chan^ m die slope. By dns control symn, die 

15 orientafion of die earner frame 4 is vertical and its platform kept accurately 
horizontal, so tint die load on die platfixm is prevented from Ming oft 

In fig. 8, a second embodmumt of the invention is sho^ This embodiment is 
particularly advantage(»is as die posltioii of slide sttpport surfiices 22, 24 and 25, hn 

20 diis embodhnent, die sob-fiame 9 is suspended from die guide rail 2» which is 
mounted by die mounting means 28. The vqppo^ slide shoe 10 en^ges die votical 
svf)port sur&ce 22 and die lower ^de shoe 11 engages die hvwer veftieal sivpcrt 
sur&ce 24,wheieas die canier slide shoe 8 engages die horizontal support snr&oe 25. 
The support surfeces 22, 24 and 25 are mtegrally formed on the mside cavhy of die 

25 generally U-shaped guide rail 2 (see fig. 14). 

As shown in fig. 14, the guide rail profile 2 provided widi a cavity 29 in which die 
Si^poxt suific^ are provided. On die outside of die profile 2, side mounting 
receiving means 35 are integrally provided. The outside sur&ce is otherwise 
30 provided widi a generally smoodi surfrice makmg die guide rail profile 2 a proper 
stairca» banist». In die eavi^ 29, die guide member support sur&ce 22 is 
provided in die iq>peimost outer portion of dia profile 2, whereas die lower gttide 
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member support sof&e^ 24 is provided in fbs lower imiennrot section dose to die 
side mountiiig means and the profile opening 33. The horizontal canier member 
siq>part sio&ce 25 is provided m the cavity 29 in between the lower guide support 
sor&ce and ihe side mounting receiving means 35 which are formed on ttie outside 
5 of this proffle wall portion. As it may be seen ftom fig. 3 as well as fig. 14, die sub- 
frame 9 is suspended from tiie guide rail 2, When flie horizontal carrier member 
support sur&ce 25 engages the innermost support surface 25, Ifae lower guide 
memb^ 11 is forced against the lower siqiport sur^e 24 and the upper guide 
member 10 is brought in engagement with Ae upper guide support sui&ce 22. By 
10 inovidmg the siqiport sur&ces in diese relative positions in the cavity of the profile 2« 
the risk of "opening** the profile' by baiding flie outer profile wall section opposite 
the side mountii^. The guide rail profile accordmg to this embodiment is tfans 
particularly advantageous Ibr aooommodating fiie internally atranged carrier sugiport 
means for driving file siaticase lift. 

15 

On the tmide of flie outer profile wall, the profile cavity 29 is provided with 
uidentations 31, 32 Ga die aooommodation of pow^ supply rails 27 which cooperate 
with associated brudies or shnilar power connecfing meaii» 26 on the snb-fiame 9. 
At the profile opening 33, a set of covering brushes or sealing lips 34 may be 
20 provided in order to prevent dirt fiom entering into the profile caviiy 29. Beside die 
opeaoing 33 is arranged a trade 30 for accommodating the toothed radk 20, said track 
beuig integrally formed m fiie profile 2 just below ihe horizontal support sur&ce 25. 

In figures 9 and 10, the carrier siq;>p6rt means according to the second embodunent of 
25 file invention is showrL The first and second guiding means 12, 13 are arranged with 
a cooperating fiinctional relationship shnilar to the relationship described in figures 4 
and 5. As shown in fig. 9 each extreme end of the guiding means 12, 13 mxy be 
provided with an eoA stop s^or 36. In fig. 9. an end stop sensor 36 is shown only at 
the second guidhig means 13. The power connectmg slide means 26 ms^ be provided 
30 atone of file guiding m^ns 13, as shown hi fig. 9 to 12 or at bofii guidhig means 12, 
13 (not shown). 
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Figures 11 and 12 show flie earner support mem ri^^ 
horizontal or a vertical plane conespondi^ 

In figure 13» another embodhnent of tfie inventioii is shown, as ttie staircase lift 
5 according to the invention is designed as a seat type lift According to this 
embodiment, only one guide rail is used. The guide support means in tills 
embodiment axe basically the same as fbr the platform lift» but may be slightly 
altered as no second guide tail is provided, e«g. additionally, the lift may be provided 
with verti(^ stabilismg means ensmii^ the desired substantially horizontal 
10 orientation of die seat is maintained. 

In die description of die invention, terms like horizcmtal and verdcal are used for the 
^lanation of the invention. However, it is realised tiie invention that these tmns 
should merely be imdeistood as relative terms and tiiat an entire drive mechanism 
15 and staircase lift according to the invention may be positioned in any direction 
without dq^ardng fiom the scope of ti^ inventicm, as such solutions and other 
solutions making nse of the general idea behind the invention are considraed to be 
solutions equivalent to solutions accordmg to the invention as set frafli In the 
accompanying claimst 



20 
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Patent Claims: 

1. A staircase lift for transporting a disabled peison between floorst including at least 
one guide rail lending substantially parallel to a stairway. 

5 a moveable carrier fiame suspended finom the guide rail means including carrier 
support meansi and 

drive means of a rack and pinion type drive for displacement of the carrier fiame 
along the guide rail, in which the vertically disposed pinion engaging ifae is 
provided on the lower side of the guide rail, 
10 . 
characterised in that 

the at least one guide rail includes internal siqiport sur&ces which may be engaged 
by the carrier support means. 

15 

2. A staircase lift according to claim 1 ^ wherein the drive means comprises a first and 
second set of guiding means pivotally arranged one behind the other on each side of 
the puiion drive ^eel in the fiame. 

20 3. A staircase tiftaccoidsng to claim 2pWherehi the carrkr support means 

least one carrier member arranged above the pinion drive wheel substantially in a 
traction plane and witibi an axis of rotation which is substantially peipendicular to Ae 
direction of travel, and wherdn each of the first and second set of guiding means 
include an essentially vertically arranged carrier member and a top and bottom 

25 guiding member having a rotary axis substantially perpendicular to that of the earner 
-member. , .r. 

4. A staircase lift accordmg to claim 2 or 3, whei^ the pivotally arranged first and 
second guiding means each include a movement conlzol lever with a first end where 
30 at least one set of guiding members are mounted, a second end at which point the 
first and second movement control levers are joined to each other by a universal 
Jomt, said universal Joint behig substantially in die traction plane. 
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5. A staircase lift according to claim 4, wheteitt the naovement conlxol loveis are 
pivotally mounted to the earner ftame at aa equal distance ftom the imiversal joint 
on each side ttiereo£ 

5 

6. A staiicase lift accoidmg to damn 3 to S, wherein the guide rail has a generally 
levene U-shqie eoinpriskig a lower rail opening beside the rack of the goide raiJ» 
and wherein the guide rail in its internal cavity is provided with at least one support 
sttiftce essentially peipenificiilar to the traction plane fiir receiving the caiiier 

10 memboB and a number of substantially vertical support surfooes for receiving 
engagement wilh the guide members. 

7. A staircase lift accor^ng to any of the precedng claims* whoein Ae carrier 
mraober is slide shoe meniber. 

15 

8. A staircase lift accordmg to any of the claims 1 to 6, wherein tiw carrier member is 
a roller. 

9. A staircase lift according to any of the preceding claims, \Aerwn Hoc goidmg 
20 members are slide shoe members. 

10. A staircase lift according to any of the claims 1 to 8, wherein the guiding 
members are guide rollets. 

25 1 1. A staircase lift according to any of the {necedhig dauns, wherein tiie teetii of the 
pinion whed are siibstanttaUy circular in the cross-section and the rack of tiie guide 

rail dispkors a row of eonre^ondii^y sh^ted circular holes. 

12. A staircase lift aococdmg to any of the precedhig dahns, wherein at least one 
30 section of the guide rail is curved in one or more planes. 
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13. A Staircase lift aixoiding to any of the preceding 

fittther includes a siqqpoxting guide rail mounted paiallelly to tbe fiist guide xaiL 

14. A staJicase lift according to any of the preceding claims, wherein tiie carrier 
5 frame is provided with a platform adapted to acconunodate a wheelchair. 

15. A staircase lift according to any of the preceding claims, wherein the cania 
frame is provided with a foldable seat 

10. 16. A staircase lift according to any of the preceduigclainis, wherein the guide lail^ 
provided wifli at least one power conductor xafll an the carrier fiame is provided 
associated cfwtaet mranbos fbr providing power to an electrical motor of <he drive 
meanSt 



15 



17. A Staircase lift according to claim 16. wherein one <xt more fiirdier conductor 
rails and associated contact members are arranged for a lift control panel provided on 
the carrier fiame. 



18. A moveable carder frame foe use in a staircase lift according to any of the 
20 preceding clahns. 

19. A guide rail ft>r use in a staircase lift according to any of the claims 1 to 14, said 
guide rail including a generally reverse TJ-shape conq)rising a bottom rail opening 
beside a groove for receiving a rack for cooperating with a pinion drive wheel, and 

25 wherein the guide rail m its internal cavity is provided with at least one support 
.V .surface, essentially. .perpendicular to the traction plane for. receiving one or more 
carrier members and a number of substantially vertical support surftices fixr receiving 
engagement with a nnmber of guide meinbers 



30 20. A guide rail according to chum 19, wherein the guide rail is provided widi side 
mounting means. 
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21, A guide tail according to claim 19 or 20, vdierem flie guide rail ia provided witii 
an upper and a lower set of guide member support sur&ces, each set baving opposite 
surfaces. 

5 22. A guide rail accoxding to claim 19 or 20, wherein the guide rail is provided with 
an upper guide member support sur&ce fiicing towards the side mounting rn^ms and . 
a second lower guide member support surface &cing away from the side momiting * 
means, and wherein the lateral distance betwem the side mounting means and the 
carrier member support sur&ce is smaller than the distance betwe» the side 

1 0 mounting means and the lower guide member support sur&ce vMch again is smaller 
than die distance between die side mounting means and die upper guide membw 
support surface. 

23. A guide rail according to any of die ckdms 19 to 22, wh^rdn die guide rail is 
IS provided wldi at least (me power conductor rail an die earner fiame is provided 

associated electric contact membos for providing power to driving a suqiended 
carder fi^amd 

24. A guide rail according to daim 23, wherein one or more further conductor rails 
20 and associated contact members are arranged for a lift control panel provided on the . 

carrier fi:ame» 

25. A guide rail according to any of the claims 19 to 26, wherein said guide rail is an 
abmsinium profile. 

25 

26. A guide rail according to claim 25, wherein die aluminium profile is provided 
with a sur&ce beahnent, such as a coloured surface^ preferably by bemg anodised. 
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ABSTRACT: 

The invention concerns a staircase lift for transporting a disabled person between 
floors, including at least one guide rail extending substantially parallelly to a 
5 stairway, a moveable cani^ frame suspended from tfie guide rail means including 
earner support means, and drive means of a rack and pinion type drive fiir 
displacement of the carrier frame along the guide rail, in which the vertically 
disposed pinion eqgaging die rack is provided on the lower side of the guide rail^ 
wherein the at lestst one guide rail includes internal, support surfeces which may be 
10 engaged by the ^rri^ siqsport means, Hereby, a satisfhctoiy solution is provided 
making a side rail giiided staircase lift suitable for ronning aloi% a straight as well as 
a curved track in a stabile and smcofli manner while also ofiferlng a ccMnfortable and 
smooth ride m a digni^g way for the disabled persons usbg the lift. 



1 



raw v. 'Hi 

030 22.10.2002 ll:22:5i 




22. Wl. 2Wi ]]:22 



NO. Vil\) V. il 
031 22.10.2002 11:23 




22. ^Ki. lWl ]]:22 



wu. 11/11 ft 

032 22.10.2002 11:23:27 




NO. l i/l) H. 
033 22.10.2002 11:23 




TLW\.mi U'.'li AUVUKAItiKUI'l'tN/l'AltNltiRUl'I'kN.. ^ "'U'^'A 9nn9* 



034 22.10.2002 11:24:06 




APVUHflHiKUI'I'hW/KAItNieKUKI'tN 



NO. I -J/H K. 
035 22.10.2002 11:24 




2-2.UU. 2002 11:24 AUVUKAItiKUI'I'bN/l'Al kBItiKUKf tN • o36 ""22^10, aOOa""* 11:24:37 




037 22.10.2002 11:24 




L\L\ mt SH 



U.O^\.'im 11:24 



AUVUKAItiKUKftN/l'AltNiaKUI'KtN , 




LiLi m SH 



11:2!) 



ADVWAHiKUft'hN/l'AlhNHiKUPrtN: 



Wa l i/ll V. 41 
041 22.10.2002 11:26: 




L\L\ uiL 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

DefectS/in the images include but are not limited to the items checked: 

BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ YKym TEXT OR DRAWING 
"Q^LURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 
lY SCALE DOCUMENTS 

LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




